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A Note on the Solutions of 
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A. Hadian and Milton Sobel 
University of Minnesota 
In this note we state some results concerning two recursive 
relations (1) and (2) below which has come up in different connection: 
in group testing (4] and [5], in ranking n numbers by binary comparisons [l], 
and in other related problems [3], [6]. We omit the proofs here since 
they are given elsewhere. Some of the proofs are already published in [3], 
(4) and [5); other proofs are given in [6~ and [1], where (1) and (2) appear 
frequently. This note was motivated by [2) and it is of interest to point 
out that the results in [2] are less specific than the result of Theorem 1 
in this note • 
Let A(l) = M(l) = 0 and for n = 2,3, ••• let A(n) and M(n) 
satisfy, respectively, the relations: 
(1) A(n) = 1 + Min [ ~ A(x) + ~ A(n-x) ] and 
lSX.Ql-1 n n 
(2) M(n) :z 1 + Min [ max(M(x), M(n-x))]. 
lSX.~-1 
Let ~(A) 
n 
be the set of all integers x such that there is no 
power of 2 strictly between x and n - x. Let {y} denote the 
smallest integer not smaller than y. All logs in this note are to 
the base 2. 
Lemma 1. An integer x belongs to ~(A) 
n 
if and only if both x 
and n-x are in the closed interval 
n n {log 4} {log 2} (2 , 2 ] • 
Iii 
,., 
• 
• 
.. 
-
-
-
-
-
-
.. 
-
-
-
-
-
-
-
.. 
- 2 -
Let 8 (M) 
n 
denote the set of all' integers in the closed interval 
n { n {log 2} log 2} [n - 2 , 2 ] 
Lemma 2. (~} € /)(A) c 8(M) • 2 n n 
Theorem 1. The set of integers that minimizes the RHS of (1) is 
!)(A) and 
n 
(3) A(n) = {log n) _ 2{log n} - n 
n 
Theorem 2. The set of integers that minimize the RHS of (2) is 
8(M) and 
n 
(4) M(n) = {A(n)} = {log n}. 
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